CHAPTER 60 

Miscellaneous Cranial Nerves 


KEY TEACHING POINTS 

Abnormalities of the cranial nerves may reflect local disorders of the nerve 
itself, injury to its nucleus in the brainstem, or cerebral hemispheric disease 
interrupting the supranuclear input to the cranial nerve nucleus. Cerebral 
hemispheric disease must be bilateral before there are motor abnormalities 
of cranial nerves V IX, or X. 

Diagnosis of many well-defined syndromes depends entirely on the clinician’s 
observation of cranial nerves: Foster Kennedy syndrome, herpes zoster oph¬ 
thalmicus, Bell palsy, pseudobulbar palsy, and jugular foramen syndrome are 
examples. 

In patients with herpes zoster ophthalmicus (i.e., zoster infection of VI, the 
ophthalmic branch of cranial nerve V), Hutchinson sign (i.e., involvement 
of the tip of the nose) increases probability of future ocular complications. 
Even so, all patients with this infection—whether or not Hutchinson sign is 
present—should receive antiviral medications and be examined by an eye 
specialist. 

In patients who have had a stroke, several findings increase the patient’s risk 
of aspiration, including the findings of drowsiness, positive water swallow test, 
and oxygen desaturation of 2% or more after swallowing water. Normal pha¬ 
ryngeal sensation decreases probability of aspiration. 


Table 60.1 reviews the physical examination of the 12 cranial nerves. Only cranial 
nerves I, V, VII, and IX through XII are discussed in this chapter. Cranial nerve II 
is discussed in Chapters 21 and 58; cranial nerve VIII, in Chapter 24; and cranial 
nerves III, IV, and VI, in Chapter 59. 


OLFACTORY NERVE (I) 


I. TECHNIQUE 

The usual test for the sense of smell is placing a nonirritative substance, such as 
wintergreen or cloves, under one nostril at a time. One simple method uses the 
standard 70% isopropyl alcohol pad available in most clinics and wards. 1 Pungent 
substances like ammonia should be avoided because they stimulate trigeminal nerve 
endings (i.e., cranial nerve V). 
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TABLE 60.1 The "Twelve Cranial Nerves 

Cranial Nerve 

Motor Examination 

Sensory Examination 

Reflex Examination 

Olfactory nerve (1) 


Detection of nonir- 




ritating odors 


Optic nerve (II) 


Visual acuity 

Afferent pupillary 



Retinal examination 

defect (swinging 
flashlight test) 

Nerves of the 

Extraocular 


Pupillary constric- 

eye muscles: 

movements 


tion (III only) 

Oculomotor 

(III, IV and VI) 



nerve (III) 

Lid elevation 



Trochlear nerve 

(III only) 



(IV) 

Abducens nerve 




(VI) 




Trigeminal nerve 

Masseter muscle 

Pain, tempera- 

Corneal reflex 

(V) 

Lateral pterygoid 

ture, and touch 

(afferent limb) 


muscle 

sensation of the 

Jaw jerk (afferent 



ipsilateral face 

and efferent 
limb) 




Glabellar reflex 




(afferent limb) 

Facial nerve (VII) 

All facial movements 

Taste sensation to 

Corneal reflex 


except lid 

anterior two- 

(efferent limb) 


elevation 

thirds of the 

Glabellar reflex 



tongue 

(efferent limb) 

Vestibulocochlear 


Tests of hearing 

Vestibuloocular 

nerve (VIII) 


(cochlear 

reflex (vestibular 



component) 

component) 

Glossopharyngeal 

Ipsilateral palate 

Sensation posterior 

Gag reflex (afferent 

nerve (IX) 

elevation (with X) 

pharynx 

limb and, with X, 



Taste sensation to 

efferent limb) 



posterior two- 
thirds of tongue 


Vagus nerve (X) 

Ipsilateral palate 


Gag reflex (efferent 


elevation 
(with IX) 


limb with IX) 

Spinal accessory 

Trapezius muscle 



nerve (XI) 

Sternocleidomastoid 




muscle 



Hypoglossal nerve 

Genioglossus muscle 



(XII) 





II. CLINICAL SIGNIFICANCE 


A. ANOSMIA 

Anosmia is the complete absence of smell. The most common causes are upper 
respiratory infection and sinus disease (which obstructs the nasal passages) and pre¬ 
vious head trauma (which damages the olfactory fibers). 2 ’ Less common causes are 
Kallman syndrome (hypogonadotropic hypogonadism) and sphenoid ridge masses 
(e.g., meningioma, which causes the Foster Kennedy syndrome, i.e., ipsilateral 
anosmia, ipsilateral optic atrophy, and contralateral papilledema). 2 " 1 
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B. OLFACTORY DYSFUNCTION 

Patients with olfactory dysfunction are able to detect odors but frequently misiden- 
tify them. Olfactory dysfunction is common in patients with Parkinson disease or 
after frontal or temporal lobectomies.’ 1 ’ Patients with Parkinson disease are much 
more likely to have olfactory dysfunction than patients with other parkinsonian 
syndromes, such as vascular parkinsonism and progressive supranuclear palsy (see 
Chapter 66). 6 ' 10 


TRIGEMINAL NERVE (V) 


I. INTRODUCTION 

The trigeminal sensory and motor nuclei are located in the pons, although the 
sensory nucleus extends through the medulla into the cervical spinal cord. The 
sensory branches of the trigeminal nerve innervate the upper face (VI, ophthalmic 
division), mid-face (V2, maxillary division), and lower face (V3, mandibular divi¬ 
sion). The motor fibers to the masseter and lateral pterygoid muscles travel with the 
mandibular division (V3). 


II. THE FINDING 

A. MOTOR WEAKNESS 

Lesions of the motor component of the trigeminal nerve affect the masseter muscle 
(causing difficulty clenching that side of the jaw, sometimes with atrophy that flattens 
the contour of the cheek) and lateral pterygoid muscle (causing difficulty deviating 
the jaw to the opposite side; at rest, the jaw may deviate toward the weak side). 

B. SENSORY LOSS 

Lesions of the sensory component cause diminished pain, temperature, and touch 
sensation in any or all of the three divisions on one side of the face. Sensation to 
most of the external ear (excluding the tragus) and the angle of the jaw is preserved 
in trigeminal lesions because these areas are supplied by cervical sensory roots (see 
Fig. 62.1 in Chapter 62). 

C. CORNEAL REFLEX 

Unilateral gentle stimulation of the cornea normally causes bilateral blinking. The 
afferent limb of this reflex is the ipsilateral trigeminal nerve (only VI and V2) and 
the efferent limb is both facial nerves (i.e., both eyes blink after stimulation of one 
cornea). 


III. CLINICAL SIGNIFICANCE 

A. MOTOR WEAKNESS 

Unilateral weakness of the trigeminal muscles indicates disease of the proximal man¬ 
dibular division (e.g., skull metastases) or a lesion in the ipsilateral pons (patients 
with pontine lesions have other associated neurologic findings, such as abnormali¬ 
ties of cranial nerves VI or VII, or contralateral hemiparesis). Unilateral weakness 
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of the trigeminal muscles does not occur with cerebral hemispheric lesions because 
each trigeminal nucleus receives bilateral cortical innervation. 11 However, bilateral 
weakness may occur in bilateral cerebral hemispheric disease and cause great dif¬ 
ficulty chewing (see the section on Pseudobulbar Palsy). 

B. SENSORY LOSS 

Sensory loss of the face may be part of a broader neurologic syndrome affecting 
sensation of the whole body and other neurologic functions (lesions of the cerebral 
hemisphere, thalamus, or brainstem) or may be isolated to the face (lesions of the 
peripheral nerve and its branches). 

1. SENSORY LOSS OF FACE AND BODY 

In thalamic and cerebral hemispheric lesions, sensation of the face and body is 
abnormal on the same side, contralateral to the lesion. There is often associated 
hemiparesis, aphasia, or both. In brainstem lesions the sensory abnormalities of the 
face and body are on opposite sides: sensation is diminished on the ipsilateral face but 
contralateral body (Fig. 62.2 and Table 62.2 in Chapter 62). Pontine lesions affect 
intraoral more than facial sensation, whereas medullary lesions affect facial more 
than intraoral sensation. 1 - 

2. SENSORY LOSS ISOLATED TO THE FACE 

Sensory loss isolated to the face is part of syndromes affecting the apex of the tern- 
poral bone (see Chapter 59, cranial nerve VI), the cavernous sinus syndrome (VI 
division only, see Chapter 59), and numb chin syndrome. The numb chin syn¬ 
drome describes the loss of sensation on the lower lip and chin, an ominous finding 
in cancer patients because it suggests metastatic disease to the ipsilateral mandible, 
base of skull, or leptomeninges. 1 >l9 Some affected patients also have other cranial 
nerve abnormalities. 

C. ABNORMAL CORNEAL REFLEX 

The two limbs of the corneal reflex are cranial nerves V and VII. According to 
traditional teachings, unilateral trigeminal nerve dysfunction (i.e., in the ipsilateral 
brainstem, VI, or V2 divisions) prevents both eyes from blinking after stimulation 
of the ipsilateral cornea, whereas unilateral facial nerve dysfunction prevents the 
ipsilateral eye from blinking when its cornea is stimulated, although the contralat¬ 
eral eye blinks normally. The absent corneal reflex is felt to be particularly impor¬ 
tant in patients with unilateral sensorineural hearing loss, in whom it raises the 
possibility of cerebellopontine angle tumors, such as acoustic neuroma. 

Nonetheless, the clinical utility of the asymmetric corneal reflex is limited. The 
reflex is inexplicably absent unilaterally in 8% of healthy elderly patients, 15 and 
the sensitivity of the absent reflex for acoustic neuroma is only 33%, the finding 
usually indicating the tumor has already grown to a large size (more than 2 cm in 
diameter). 11 ’ 

D. HERPES ZOSTER INFECTION AND THE 
NASOCILIARY BRANCH OF THE TRIGEMINAL NERVE 
(“HUTCHINSON SIGN”) 

Approximately half of patients with herpes zoster infection of the ophthalmic divi¬ 
sion of the trigeminal nerve (herpes zoster ophthalmicus) develop vision-threaten¬ 
ing complications, such as uveitis or keratitis within 1 to 4 weeks of the onset of the 
rash (mean onset of ocular complications is 11 to 13 days). 1 ' 19 In 1865 Hutchinson 
noted that the tip of the nose, cornea, and iris all share the same branch of the 
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trigeminal nerve (the nasociliary nerve) and that if patients with herpes zoster oph¬ 
thalmicus develop vesicles on the tip of the nose (i.e., Hutchinson sign), they were 
at increased risk of ocular complications. 20 Nonetheless, the clinical utility of this 
sign is limited: its accuracy is only modest (sensitivity = 43% to 84%, specificity = 
76% to 90%, positive likelihood ratio [LR] = 3.3, negative LR = 0.3), 17 ' 19 - 21 ’ 22 and 
today all patients with herpes zoster ophthalmicus, whether or not the tip of the 
nose or the eye is involved, should receive antiviral medications and be examined 
by eye specialists. 


FACIAL NERVE (VII) 


I. THE FINDING 

Lesions of the facial nerve may cause facial asymmetry (diminished ipsilateral naso¬ 
labial fold and widened ipsilateral palpebral fissure) and weakness of most ipsilateral 
facial muscles (muscles used during speaking, blinking, raising eyebrows, smiling, wrin¬ 
kling the forehead, closing the eyes, showing teeth, and retracting the chin). There 
may be abnormalities of ipsilateral tearing (lacrimal gland), hearing (stapedius mus¬ 
cle), taste (anterior two-thirds of the tongue), and the corneal and glabellar reflexes. 

Facial nerve lesions do not cause ptosis, because the lid muscles are not inner¬ 
vated by the facial nerve but rather by sympathetic nerves and cranial nerve III. 


II. CLINICAL SIGNIFICANCE 

A. CENTRAL VERSUS PERIPHERAL FACIAL WEAKNESS 

Unilateral facial weakness may be central (i.e., in upper motor neurons, from lesions 
in the contralateral motor cortex or descending pyramidal tracts) or peripheral (i.e., 
in lower motor neurons, from lesions in the peripheral nerve or facial nucleus in 
the ipsilateral pons).* These lesions are distinguished by the following two features: 

1. Distribution of Weakness. Peripheral lesions affect both upper and lower facial 
muscles, whereas central lesions affect predominately the lower facial muscles. 
Wrinkling of the forehead is relatively spared in central lesions because the 
facial nuclei innervating these muscles receive bilateral cortical innervation. 

2. Movements Affected. Peripheral lesions paralyze all facial movements on the 
side affected, whereas central lesions affect voluntary movements but spare 
emotional ones. The patient with central weakness (e.g., cerebral hemispheric 
stroke) may be unable to wrinkle one corner of the mouth volitionally yet is able 
to move it briskly when laughing or crying. This occurs because emotional input 
to the facial nuclei does not come from the motor cortex. 23 ’ 242 

B. PERIPHERAL NERVE LESIONS 

I. ETIOLOGY 

The causes of isolated peripheral facial palsies are idiopathic (50% to 87%), surgi¬ 
cal or accidental trauma (5% to 22%), herpes zoster infections (Ramsay Hunt syn¬ 
drome, 7% to 13%), tumors (e.g., cholesteatoma, parotid tumors, 1% to 6%), and 


* Chapter 61 defines upper and lower motor neurons. 

2 The opposite clinical finding, emotional paralysis without volitional paralysis, occurs with 
lesions of the thalamus or frontal lobe. 23 ’ 24 
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miscellaneous disorders (8% to 11%). (These figures originate from specialty refer- 
ral centers and may overrepresent unusual etiologies.) 2 ’ 11 Bell palsy refers to the 
idiopathic disorders, although evidence suggests it may represent a viral infection. ’* 

2. ASSOCIATED FINDINGS 

In patients with Bell palsy, associated findings are diminished taste (52%), hyper- 
acusis (8% to 30%), increased tearing (19% to 34%), and decreased tearing (2% to 
17%). 26 ' 29 ’ 32 ' 34 Increased tear production occurs because the weak orbicularis oculi 
muscle cannot contain and direct the tears down the nasolacrimal duct; decreased 
tearing reflects lacrimal gland dysfunction. Although 23% of patients also have 
sensory complaints, the finding of hypesthesia of the face (i.e., cranial nerve V) is 
variable: some investigators, arguing that Bell palsy is part of a multiple cranial neu¬ 
ropathy, have found hypesthesia in as many as 48% of patients, 28 ’ 32 whereas other 
investigators have never found associated hypesthesia of the face. 26 

3. TOPOGRAPHIC DIAGNOSIS 

The branches of the facial nerve diverge from the main trunk in predictable order: 
they are, proximally to distally, branches to the lacrimal gland, stapedius muscle, 
tongue (taste), and facial muscles. 28 Therefore tests of tearing (Schirmer tear test), 
stapedius function (stapedius reflex during audiometry), and taste should pinpoint 
the location of the lesion, although this is only accurate when the nerve is com¬ 
pletely severed. In patients with patchy lesions (Bell palsy or partial injuries), topo¬ 
graphic diagnosis is often nonsensical (e.g., tearing reduced but taste and stapedius 
function preserved) and has minimal clinical value. 28 ’ 32,35,36 

4. COMPLICATIONS OF BELL PALSY 27 ’ 29 ’ 33 34 

Three complications occur after recovery from Bell palsy: 

1. Associated Movements. Associated movements, or synkinesis, occur in 55% to 
94% of patients. These are unexpected movements that probably result from 
aberrant regeneration. Examples of associated movements are narrowing of the 
palpebral fissure when the patient smiles, or motion of the corner of the mouth 
when the patient tightly closes his or her eyes. 

2. Contracture. Contracture occurs in 3% to 36% of patients. Despite the name, 
this actually represents increased muscle tone, not fibrotic scar. Contracture 
often restores facial symmetry, even though some weakness persists. 

3. Crocodile Tears. Crocodile tears are seen in 2% to 6% of patients, from aber¬ 
rant regeneration of salivary gland fibers to the lacrimal gland. When affected 
patients eat, tears form and run down the cheek or collect in the nose. 

GLOSSOPHARYNGEAL (IX) AND VAGUS 
(X) NERVES 


I. FINDING 

These nerves are considered together because their function is difficult to sepa¬ 
rate at the bedside and because clinical disorders usually affect both nerves 
simultaneously. There are three abnormal findings: (1) Absent pharyngeal 
sensation. This is usually tested with a cotton applicator stick touching the 
posterior oropharynx; (2) Diminished velar movement. The posterior edge of 
the soft palate is called the velum and its elevation, velar movement. The soft 
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palate should elevate as the patient vocalizes a prolonged “ah”; (3) Abnormal 
gag reflex. During stimulation of the posterior tongue, pharynx, or soft palate, 
there is reflex elevation of the tongue and soft palate and constriction of the 
pharyngeal muscles. The gag reflex is labeled abnormal when it is diminished, 
absent, hyperactive, or asymmetrical. 


II. CLINICAL SIGNIFICANCE 

Abnormalities of these nerves may occur because of bilateral cerebral hemispheric 
disease or because of disease in the ipsilateral medulla or peripheral nerves (i.e., cra¬ 
nial nerves IX and X). Unilateral cerebral hemispheric disease does not ordinarily 
cause palatal weakness because the nuclei of these nerves normally receive bilateral 
corticobulbar innervation. 

A. BILATERAL CEREBRAL HEMISPHERIC LESIONS: 
PSEUDOBULBAR PALSY 

Bilateral lesions above the level of the pons that disrupt the descending pyramidal 
tracts innervating brainstem motor nuclei may cause significant paralysis of the 
palate and pharynx, along with paralysis of the tongue, face, and muscles of chew¬ 
ing. This syndrome, pseudobulbar palsy, affects approximately 4% of patients 
with cerebrovascular disease, who mostly have lacunar infarcts in both internal 
capsules. 37 ' 58 The main clinical features are dysarthria, dysphagia, and paralysis 
of voluntary movements of the face. 59 Other findings are hyperactive jaw jerk 
(70% of patients), absent gag reflex (70%), and hyperactive emotional reflexes 
that cause spasmodic and often inappropriate crying and laughing (24%). 37,38 
The animated facial movements during laughter or uncontrollable crying contrast 
markedly with the lack of voluntary facial movement and the patient’s inability 
to mimic gestures. 

The term pseudobulbar, coined by Lepine in 1877, 38 is used because the lesion 
is supranuclear, to distinguish this syndrome from similar motor paralysis that may 
occur after damage to the brainstem nuclei themselves (i.e., bulbar paralysis). The 
term is a misnomer, however, because bulbar refers to the medulla and two of the 
motor nuclei prominently affected in pseudobulbar palsy—those of the facial mus¬ 
cles (VII) and of chewing (V)—reside in the pons. 

B. BEDSIDE PREDICTORS OF RISK OF ASPIRATION AFTER 
STROKE 

In patients who have suffered bilateral strokes, significant dysfunction of cranial 
nerves IX and X makes the airway vulnerable to aspiration during swallowing. EBM 
Box 60.1 presents the accuracy of several bedside signs predicting aspiration in 
patients after strokes. The findings that increase probability of aspiration risk the 
most are drowsiness (LR = 3.4), abnormal water swallow test (LR = 3.2), and oxy¬ 
gen desaturation of 2% or more after the patient swallows a liquid (LR = 3.1; see 
footnote to EBM Box 60.1 for definitions of findings). The findings decreasing the 
risk of aspiration the most are normal pharyngeal sensation (LR = 0.03), absence of 
oxygen desaturation following a swallow (LR = 0.3), and a normal water swallow 
test (LR = 0.4). The accuracy of other findings, including the abnormal gag reflex, 
presence of dysphonia, and abnormal cough, is only modest, bindings without pre¬ 
dictive value are abnormal sensation of face and tongue, tongue weakness, bilateral 
cranial nerve findings, and abnormal chest radiograph.^ 0 

The poor predictive value of the gag reflex is not surprising because the pha¬ 
ryngeal muscles involved in this reflex are not necessarily the same ones activated 
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Q 


EBM BOX 60.1 


Aspiration After Stroke 


Finding 

(Reference) 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio 7 
if Finding Is 

Present Absent 

Voice and Cough 

Abnormal voluntary 

43-89 

36-94 

1.9 

0.6 

cough 40 ' 49 

Dysphonia 40 ' 45 ' 47,49 ’ 50 

54-98 

13-85 

1.5 

0.5 

Dysarthria 43 ' 47,5 1 

60-77 

53-57 

1.6 

0.5 

Neurologic Examination 
Drowsiness 48,52 

50-76 

65-92 

3.4 

0.5 

Abnormal sensation face 

22 

52 

NS 

NS 

and tongue 40 

Absent pharyngeal 

98 

60 

2.4 

0.03 

sensation 52 

Tongue weakness 48 ' 50 

50-72 

47-91 

NS 

0.6 

Bilateral cranial nerve 

71-73 

30-39 

NS 

NS 

signs 40,45 

Abnormal gag reflex 40 ' 45 ’ 47 ' 51 

53-91 

18-82 

1.4 

0.6 

Other Tests 

Water swallow test 46 ' 48,50,52 ’ 53 

47-85 

58-93 

3.2 

0.4 

Oxygen desaturation 0-2 min 

73-87 

39-88 

3.1 

0.3 

after swallowing 46 ’ 54 55 






*Diagnostic standard: for aspiration, fiberoptic examination 46 or videofluoroscopy (all other studies). 
^Definition of findings: for abnormal voluntary cough, the patient is asked to cough as hard as possible 
and the resulting cough is absent, weak, breathy, or sluggish; for dysphonia, the patient is asked to 
sing a prolonged “ah" and the voice is breathy, hoarse, wet, harsh, or strained; for absent pharyngeal 
sensation, the patient cannot sense an applicator stick applied to the posterior oropharynx, on one or 
both sides; for abnormal gag reflex, the gag reflex is diminished, absent, hyperactive, or asymmetric; 
for water swallow test, drinking 5 to 90 mL of water in 5 to 10 mL sips causes coughing, choking, or 
alteration of the voice; for oxygen desaturation after s wallowing, oxygen saturation decreases greater than 
or equal to 2% 0 to 2 min after swallowing 10 mL of water 46 or 20 55 to 150 mL 54 of liquid barium. 
^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

NS, Not significant. 

Click here to access calculator 


ASPIRATION AFTER STROKE 

Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 



LRs 

Normal pharyngeal sensation 

No oxygen desaturation after 
swallowing 


LRs 


Drowsiness 
Abnormal water swallow test 
Oxygen desaturation after swallowing 
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during normal swallowing to protect the airway. Moreover, the gag reflex is often 
absent in normal individuals, especially elderly patients. 56,5 ' Pharyngeal sensation, 
on the other hand, is rarely absent in normal individuals. 

C. LESIONS OF IPSILATERAL BRAINSTEM OR PERIPHERAL 
NERVE 

The lateral medullary syndrome causes ipsilateral absence of pharyngeal sensa¬ 
tion and reduced velar elevation, associated with the Horner syndrome and other 
sensory and cerebellar signs (see Table 62.2 in Chapter 62). The jugular foramen 
syndrome (e.g., basilar skull fracture or glomus jugulare tumors) simultaneously dis¬ 
rupts cranial nerves IX, X, and XI, causing ipsilateral paralysis of the palate, vocal 
cords (hoarseness), and trapezius and sternocleidomastoid muscles. 


SPINAL ACCESSORY NERVE (XI) 


I. FINDING 

The primary findings are a weakness or atrophy, or both, of the sternocleidomastoid 
muscle (which turns the head to the opposite side) and trapezius muscle (which 
elevates the ipsilateral shoulder). 


II. CLINICAL SIGNIFICANCE 

Unilateral weakness of these muscles may represent disease of the cerebral hemi¬ 
spheres, brainstem, spinal cord, or peripheral nerve. Atrophy indicates that the 
lesion is in the nucleus (i.e., brainstem or high cervical spinal cord) or peripheral 
nerve (i.e., the lesion is not in the cerebral hemispheres). 

A. CEREBRAL HEMISPHERE 

Lesions of the cerebral hemispheres affect the trapezius and sternocleidomastoid 
muscles differently: lesions in one cerebral hemisphere weaken the contralateral tra¬ 
pezius but the ipsilateral sternocleidomastoid muscle. ’ 8 t Therefore in a hemispheric 
stroke the patient may demonstrate weakness turning the head toward the hemi- 
paretic side. 59 In a focal seizure the head often deviates toward the seizing limbs. 

B. BRAINSTEM OR HIGH CERVICAL SPINAL CORD 

Lesions of the accessory nucleus, located in the medulla and high cervical spinal 
cord (e.g., syringomyelia), may cause atrophy and weakness of the ipsilateral trape¬ 
zius and sternocleidomastoid muscle. 

C. PERIPHERAL NERVE 

Injuries to the peripheral nerve, which occur from trauma to the posterior triangle of 
the neck (e.g., surgical excision of lymph nodes, blunt trauma), may paralyze the ipsi¬ 
lateral trapezius or sternocleidomastoid muscles, although the sternocleidomastoid 


* Descending corticobulbar fibers to the sternocleidomastoid muscle are believed to cross twice 
to innervate the ipsilateral side. This innervation makes teleological sense because the ster- 
nocleidmastoid muscle turns the head to the opposite side, and the cerebral hemisphere is 
interested in turning the head to same side for which it controls visual fields, eye movements, 
and motor function it controls. 58 
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muscle is often spared because its branches diverge proximally from the main trunk 
of the nerve. 60 The jugular foramen syndrome, discussed above under the glosso¬ 
pharyngeal nerve, also affects cranial nerve XI along with cranial nerves IX and X. 


HYPOGLOSSAL NERVE (XII) 


I. FINDING 

During protrusion of the tongue, each genioglossus muscle acts to push the tongue 
out and toward the opposite side. Normally these laterally directed forces balance 
each other, and the tongue remains in the midline. With unilateral hypoglos¬ 
sal weakness, however, the intact genioglossus muscle acts to deviate the tongue 
toward the opposite, or weak, side. 


II. CLINICAL SIGNIFICANCE 

Weakness of the genioglossus may represent disease in the cerebral hemisphere, 
brainstem, or peripheral nerve. Atrophy or fasciculations of the tongue indicate the 
lesion is either in the hypoglossal nucleus (brainstem) or hypoglossal nerve (i.e., not 
cerebral hemispheres). 

A. CEREBRAL HEMISPHERE 

Lesions of the cerebral hemisphere may cause weakness of the contralateral genio¬ 
glossus. Therefore the tongue deviates toward the side of the weak arm and leg. 61 

B. BRAINSTEM 

The medial medullary syndrome causes ipsilateral hypoglossal paralysis, contralat¬ 
eral hemiparesis, and contralateral loss of proprioceptive and vibratory sensation 
(preserving pain and temperature sensation). Therefore the tongue deviates away 
from the side of the weak arm and leg. 

C. PERIPHERAL NERVE 

The most common causes of lesions of the hypoglossal nerve are metastatic cancer 
(to base of skull, subarachnoid space, or neck) and trauma (e.g., gunshot wounds to 
the neck, radical neck surgery, carotid endarterectomy). 6 - 

Hypoglossal palsy in association with other cranial nerve findings occurs with 
both brainstem and peripheral nerve disorders and therefore has little localizing 
value. 1 ’- 


The references for this chapter can be found on www.expertconsult.com. 


Downloaded for Ahmed Othman (aothman@kockw.com) at Kuwait Oil Company from ClinicalKey.com by Elsevier on 
December 13, 2017. For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights 

reserved. 




REFERENCES 

1. Davidson TM, Murphy C. Rapid clinical evaluation of anosmia: the alcohol sniff test. 
Arch Otolaryngol Head Neck Surg. 1997;123:591-594. 

2. Deems DA, Doty RL, Settle G, et al. Smell and taste disorders: a study of 750 patients 
from the University of Pennsylvania smell and taste center. Arch Otolaryngol Head Neck 
Surg. 1991;117:519-528. 

3. Holbrook EH, Leopold DA. Anosmia: diagnosis and management. Curr Opin Otolaryngol 
Head Neck Surg. 2003; 11:54-60. 

4. Shiftman SS. Taste and smell in disease. N Engl J Med. 1983;308(21 ):1275—1279. 
1337-1343. 

5. Zatorre RJ, Jones-Gotman M. Human olfactory discrimination after unilateral frontal or 
temporal lobectomy. Brain. 1991;114:71-84. 

6. Khan NL, Katzenschlager R, Watt H, et al. Olfaction differentiates parkin disease from 
early^onset parkinsonism and Parkinson disease. Neurology. 2004;62:1224-1226. 

7. Katzenschlager R, Zijlmans J, Evans A, Watt H, Lees AJ. Olfactory function distin- 
guishes vascular parkinsonism from Parkinson’s disease. J Neurol Neurosurg Psychiatry. 
2004;75:1749-1752. 

8. McKinnon JH, Demaerschalk BM, Caviness JN, et al. Sniffing out Parkinson disease: can 
olfactory testing differentiate parkinsonian disorders? Neurologist. 2007;13:382-385. 

9. Suzuki M, Hashimoto M, Yoshioka M, Murakami M, Kawasaki K, Urashima M. The 
odor stick identification test for Japanese differentiates Parkinson’s disease from multiple 
system atrophy and progressive supra nuclear palsy. BMC Neurol. 2011; 11:157. 

10. Adler CH, Beach TG, Hentz JG, et al. Low clinical diagnostic accuracy of early vs 
advanced Parkinson disease: clinicopathologic study. Neurology. 2014;83:406-412. 

11. Cruccu G, Fomarelli M, Manfredi M. Impairment of masticatory function in hemiplegia. 
Neurology. 1988;38:301-306. 

12. Graham SH, Sharp FR, Dillon W. Intraoral sensation in patients with brainstem lesions: 
role of the rostral spinal trigeminal nuclei in pons. Neurology. 1988;38:1529-1533. 

13. Lossos A, Siegal T. Numb chin syndrome in cancer patients: etiology, response to treat' 
ment, and prognostic significance. Neurology. 1992;42:1181-1184. 

14. Colella G, Giudice A, Siniscalchi G, Falcone U, Guastafierro S. Chin numbness: 
a symptom that should not be underestimated: a review of 12 cases. Am J Med Sci. 
2009;337(6):407-410. 

15. Rai GS, EliaS'Jones A. The corneal reflex in elderly patients. J Am Geriatr Soc. 
1979;27(7):317—318. 

16. Harner SG, Laws ER. Clinical findings in patients with acoustic neuroma. Mayo Clin 
Proc. 1983;58:721-728. 

17. Harding SP, Lipton JR, Wells JCD. Natural history of herpes zoster ophthalmicus: predic- 
tors of postherpetic neuralgia and ocular involvement. Br J Ophthalmol. 1987;71:353-358. 

18. Zaal MJW, Volker-Dieben HJ, D’Amaro J. Prognostic value of Hutchinson’s sign in acute 
herpes zoster ophthalmicus. Graefes Arch Clin Exp Ophthalmol. 2003;241:187-191. 

19. Richards JC, Maartens G, Davidse AJ. Course and complications of varicella zoster 
ophthalmicus in high HIV seroprevalence population (Cape Town, South Africa). Eye. 
2009;23:376-381. 

20. Tomkinson A, Doblin DG, Brown MJKM. Huchinson’s sign and its importance in rhinoL 
ogy. Rhinology. 1995;33(3):180—182. 

21. Nithyanandam S, Stephen J, Joseph M, Dabir S. Factors affecting visual outcome in herpes 
zoster ophthalmicus: a prospective study. Clin Experiment Ophthalmol. 2010;38:845-850. 

22. van Dyk M, Meyer D. Huchinson’s sign as a marker of ocular involvement in HIV' 
positive patients with herpes zoster ophthalmicus. S Afr Med J. 2010;100:172-174. 

23. Hopf HC, MuellenForell W, Hopf NJ. Localization of emotional and volitional facial 
paresis. Neurology. 1992;42:1918-1923. 

24. Ross RT, Mathiesen R. Volitional and emotional supranuclear facial weakness. N Engl J 
Med. 1998;338:1515. 

25. Mountain RE, Murray JAM, Quaba A, Maynard C. The Edinburgh facial palsy clinic: a 
review of three years’ activity. J R Coll Surg Edinb. 1994;39:275-279. 

26. Hauser WA, Karnes WE, Annis J, Kurland LT. Incidence and prognosis of Bell’s palsy in 
the population of Rochester, Minnesota. Mayo Clin Proc. 1971;46:258-264. 


JJV.CI 

Downloaded for Ahmed Othman (aothman@kockw.com) at Kuwait Oil Company from ClinicalKey.com by Elsevier on 
December 13, 2017. For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights 

reserved. 


550.e2 REFERENCES 

27. Devriese PP, Schumacher T, Scheide A, De Jongh RH, Houtkooper JM. Incidence, 
prognosis and recovery of Bell’s palsy: a survey of about 1000 patients (1974-1983). Clin 
Otolaryngol. 1990;15:15-27. 

28. Adour KK. Diagnosis and management of facial paralysis. N Eng J Med. 1982;307(6): 
348-351. 

29. Park HW, Watkins AL. Facial paralysis: analysis of 500 cases. Arch Phys Med. 1949;30: 
749-762. 

30. May M, Klein SR. Differential diagnosis of facial nerve palsy. Otolaryngol Clin N Am. 
1991;24(3):613-645. 

31. Murakami S, Mizobuchi M, Nakashiro Y, Doi T, Hato N, Yanagihara N. Bell palsy and 
herpes simplex virus: identification of viral DNA in endoneurial fluid and muscle. Ann 

Intern Med. 1996; 124(1 pt l):27-30. 

32. Adour KK, Byl FM, Hilsinger RL, Kahn ZM, Sheldon MI. The true nature of Bell’s palsy: 
analysis of 1000 consecutive patients. Laryngoscope. 1978;88:787-801. 

33. Katusic SK, Beard CM, Wiederholt WC, Bergstralh EJ, Kurland LT. Incidence, clinical 
features, and prognosis in Bell’s palsy, Rochester, Minnesota, 1968'1982. Ann Neurol. 
1986;20:622-627. 

34. Taverner D. Bell’s palsy: a clinical and electromyographic study. Brain. 1955;78:209-228. 

35. Tonning FM. The reliability of levebdiagnostic examinations in acute, peripheral facial 
palsy. Acta Otolaryngol. 1977;84:414-415. 

36. Seok JI, Lee DK, Kim KJ. The usefulness of clinical findings in localising lesions in Bell’s 
palsy: comparison with MRI. J Neurol Neurosurg Psychiatry. 2008;79:418-420. 

37. Loeb C, Gandolfo C, Caponnetto C, Del Sette M. Pseudobulbar palsy: a clinical com' 
puted tomography study. Eur Neurol. 1990;30:42-46. 

38. Besson G, Bogousslavsky J, Regli F, Maeder P. Acute pseudobulbar or suprabulbar palsy. 
Arch Neurol. 1991;48:501-507. 

39. Langworthy OR, Hesser FPL Syndrome of pseudobulbar palsy: an anatomic and physi' 
ologic analysis. Arch Intern Med. 1940;65:106-121. 

40. Homer J, Massey EW, Riski JE, Lathrop DL, Chase KN. Aspiration following stroke: 
clinical correlates and outcome. Neurology. 1988;38:1359-1362. 

41. Horner J, Massey EW, Brazer SR. Aspiration in bilateral stroke patients. Neurology. 
1990;40:1686-1688. 

42. Homer J, Brazer ST, Massey EW. Aspiration in bilateral stroke patients: a validation 
study. Neurology. 1993;43:430-433. 

43. Daniels SK, Brailey K, Priestly DH, Herringont LR, Weisberg LA, Foundas AL. Aspiration 
in patients with acute stroke. Arch Phys Med Rehabil. 1998;79:14-19. 

44. Stanners AJ, Chapman AN, Bamford JM. Clinical predictors of aspiration soon after 
stroke. Age Ageing. 1993;22(suppl 2):P17-P18. 

45. Horner J, Massey EW. Silent aspiration following stroke. Neurology. 1988;38:317-319. 

46. Lim SHB, Lieu PK, Phua SY, et al. Accuracy of bedside clinical methods compared with 
fiberoptic endoscopic examination of swallowing (FEES) in determining the risk of aspi' 
ration in acute stroke patients. Dysphagia. 2001;16:1-6. 

47. McCullough GH, Wertz RT, Rosenbek JC. Sensitivity and specificity of clinical bed' 
side examination signs for detecting aspiration in adults subsequent to stroke. J Commun 
Disorders. 2001;34:55-72. 

48. Smithard DG, O’Neill PA, England R, et al. Can bedside assessment reliably exclude 
aspiration following acute stroke? Age Ageing. 1998;27:99-106. 

49. McCullough GH, Rosenbek JC, Wertz RT, McCoy S, Mann G, McCullough K. Utility 
of clinical swallowing examination measures for detecting aspiration post-stroke. J Speech 
Lang Hear Res. 2005;48:1280-1293. 

50. Nishiwaki K, Tsuji T, Liu M, Hase K, Tanaka N, Fujiwara T. Identification of a simple 
screening tool for dysphagia in patients with stroke using factor analysis of multiple dys- 
phagia variables. J Rehabil Med. 2005;37:247-251. 

51. Horner J, Buoyer FG, Alberts MJ, Helms MJ. Dysphagia following brain-stem stroke: 
clinical correlates and outcome. Arch Neurol. 1991 ;48:1170-1173. 

52. Kidd K, Lawson J, Nesbitt R, MacMahon J. Aspiration in acute stroke: a clinical study 
with videofluoroscopy. QJ Med. 1993;86:825-829. 


Downloaded for Ahmed Othman (aothman@kockw.com) at Kuwait Oil Company from ClinicalKey.com by Elsevier on 
December 13, 2017. For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights 

reserved. 


REFERENCES 550.e3 


53. DePippo KL, Holas MA, Reding MJ. Validation of the 3'OZ water swallow test for aspira- 
tion following stroke. Arch Neurol. 1992;49:1259-1261. 

54- Collins MJ, Bakheit AMO. Does pulse oximetry reliably detect aspiration in dysphagic 
stroke patients? Stroke. 1997;28:1773-1775. 

55. Smith HA, Lee SH, O’Neill PA, Connolly MJ. The combination of bedside swallowing 
assessment and oxygen saturation monitoring of swallowing in acute stroke: a safe and 
humane screening tool. Age Ageing. 2000;29:495-499. 

56. Davies AE, Kidd K, Stone SP, MacMahon J. Pharyngeal sensation and gag reflex in 
healthy subjects. Lancet. 1995;345:487-488. 

57. Leder SB. Gag reflex and dysphagia. Head Neck. 1996;18(2):138-140. 

58. Manon-Espaillat R, Ruff RL. Dissociated weakness of sternocleidomastoid and trapezius 
muscles with lesions in the CNS. Neurology. 1988;38:796-797. 

59. Mastaglia FL, Knezevic W, Thompson PD. Weakness of head turning in hemiplegia. J 
Neurol Neurosurg Psychiatry. 1986;49:195-197. 

60. Berry H, MacDonald EA, Mrazek AC. Accessory nerve palsy: a review of 23 cases. Can J 
Neurol Sci. 1991;18:337-341. 

61. Umapathi T, Venketasubramanian N, Leek KJ, Tan CB, Lee WL, Tjia H. Tongue devia- 
tion in acute ischemic stroke: a study of supranuclear twelfth cranial nerve palsy in 30 
stroke patients. Cerebrovasc Dis. 2000;10:462-465. 

62. Keane JR. Twelfth-nerve palsy. Arch Neurol. 1996;53:561-566. 


Downloaded for Ahmed Othman (aothman@kockw.com) at Kuwait Oil Company from ClinicalKey.com by Elsevier on 
December 13, 2017. For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights 

reserved. 


